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A. S. PREDVODITELEV'S WORK
OK THE COMBUSTLON OF SOLID FUELS

A. S. Predvoditelev, Corresponding Member, Academy of Sciences USSR, and
L, N. Khitrin and 0. A. Tsukhanova, Senior Sclentific Collaborators, Power In-
gtitute imenl G. M. Krzhizhanovskiy, Academy of Sclences USSR, together with
‘other participants in the work in question, have been bonored with the Stalin
Prize, Second Clsaes, for theoretical and experimental investigations on the
process of solid fuel combustion which have been sumzarized in the monogragh,
Combustion of Carbon, published in 1949, -

The basis of the theoretical analysis of carbon combustion carried out
) by Predvwoditelev and his school is formed by the method of establishing the
o connection betweén physical and chemical factors of the process.

The above monograph. consists of four parts. The first part gives a
: general .physico-mathema.tica] Pormulation of the problem of carbon combustion. - °
The authors derive.differential equations of combustion which take into ac-
count hydrodynsmics snd volume chemical reactions. They also define the con-
ditions prevailing in the periphery, taking into account secondary reactions,
diffusion, end the reaction with oxygen in the body of the-carbon. In the

a course of this treatment, the important concept of reactlive gas exchange co-
caT efficients is introduced, and the principal factors determining the process
ug!/ of combusticn are defined.

The second part deals with combustion in carbon channels. On the basis
of detailed experimental data, the characteristics of the reactlions of car-
bon with oxygen and with carbon dioxide are expounded, and the effect of the
volume reaction of carbon monoxide combustion on the process is brought out.

In the course of the work in question, the effect of the addition of ,
jodine vapor on the yleld of carbon monoxide has been discovered. A method
for modifying differential equations of combustion in such;a manner fhat the
calculation of the process in complicated, practically important cases be-
comes possiblé, has been worked out.
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In the third part, the combustion of individuel carbon particles is
investigated. A detailed critical analysis based on extensive experimental
material, which the authors have carried out, shows that the coefficients of
reactive gas exchange can be used for the practical definition of properties
of fuels as far as combustion and gasification are concerned. The function
of processes of internal reaction is defined, and the inhibiting effect of
the carbon monoxide flame demonstrated. The combustion of carbon particles
is treated -completely, taking into consideration internal reaction, secondary
and volume processes, and hydrodynamics. The results form a basis for cal-
culations of the combustion of suspended coal dust.

In the fourth part, material on combustion in layers and in the form of
suspended dust is presented. 3By means of an original method, the character-
istics of the process are derived, and the factors which control and regulate
combustion of [ elemental_7 carbon and that of coal are established, and the
fundamental similarity between the two processes is shown. By comparing the-
oretical. results with experimental data, numerical values for the coefficients
of reactive gas exchange are obtalned which correspond to those found in the
analysis of the processes of combustion of carbon particles and carbon combus-
tion in channels. :

The work reviewed sbove is of great practical significance because con-
temporary technology. of combustion ard gasification of coal requires the treat-
ment of problems connected with improved utilization of low-grade fuels, under-
ground gasification, use of solid fuel for gas turbines, etc. These problems
can be solved only by studying the mechanism of solid fuel combustion, and by
developing methods for the investigation of that process.
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